Abstract
Introduction
Evaporation of sodium hydroxide solution is performed on large scale and over a wide concentration range in the production of sodium hydroxide. The textile dyeing and finishing industry in Bangladesh use dilute solution of caustic soda in different operating steps such as desizing, washing and mercerizing. The concentrations of aqueous caustic soda vary from 4 to 20% by weight. At the end of such operations, the caustic solutions are discarded as effluents having lower caustic concentration, which pollutes the water body. The concentration of caustic solution leaving the mercerizing section as effluent is about 4% by weight. A laboratory scale setup capable of producing 25 kg/hr water vapor and resulting in a solution of 20% sodium hydroxide from a 4% by weight of caustic soda effluent was designed, built and tested. This paper deals with the operation of the laboratory scale evaporation setup and its application in the industry for recovering caustic soda from waste effluent.
Experimental Study
A 0.381 m ID and 2.44 m long cylindrical column with conical bottom made from 6.35 mm SS 304 Sheet was used as the flash separator for the boiling solution. A shell and tube exchanger (6 tubes -1.52 m long, 9.14 mm ID, SS 304, 0.10 m ID CS Shell) was used for vaporization and a preheater of shell and tube type (4 tubes -0.76 m long, 9.14 mm ID, SS 304, 0.076 m ID CS shell) was used to preheat the feed solution with vapor from the vapor separator. The steam used in the exchanger was at 16-20 psig. The setup is shown in Figure 1 . Details of the setup are available elsewhere 1 .
The system was designed to evaporate of 25 kg/hr of water from 31.25 kg 4% feed solution of sodium hydroxide to yield 6.25 kg 20% solution. The flash tank would constantly contain 40 kg of 20% solution.
The dilute feed solution, after passing through the preheater, would mix with a circulating stream of concentrated solution from the tank and pass through the evaporator. The mixture of liquid and vapor enters the flash tank where the vapor separates from the liquid and leaves through the top of the flash tank to pass through the preheater to preheat the feed solution.
The flow was under natural circulation. The operability of the system was tested by using water as the working fluid. 
Results and Discussions
After testing, the setup was run using actual solution of sodium hydroxide. Table 1 lists the data collected and calculated results in a summarized form. The feed rate was calculated using initial and final feed tank readings and intermediate charges. The difference in flash tank levels (between initial and final) and the amount of solution fed was used to calculate the total water evaporated and the average evaporation rate. Table 2 gives a calculation of the cost savings for a typical textile factory producing 1000 kg of dilute depreciation neither does it include the cost saved for solution leaving mercerizing unit per day (this costs do not include the cost of electricity, overhead and waste treatment that would have been required). As can be seen a textile factory involved in dyeing and finishing could save around Tk. 1000 for each 1000 kg of mercerizing effluent. Heat transfer calculation and data 2,4 . 
Conclusion
The recovery of caustic soda from the discarded effluent can be performed by using the system used in this work. This recovery would bring economic benefit to the industry and lead to resource recovery and reduction of treatment cost.
